Background: Approximately 90% of pediatric emergency care is provided in community emergency
mitigating factors contributing to these challenges. A solution theme highlighted novel partnering opportunities with local children's hospitals.
Conclusion:
Interprofessional CED providers perceive that caring for pediatric patients is challenging due to case infrequency, the emotional toll of caring for sick children, and pediatric quality and safety deficits in their systems. These areas of focus can be used to generate specific strategies for improving CED pediatric readiness. C hildren comprise a substantial portion of emergency department (ED) visits in the United States, encompassing 34% of the 141.1 million ED visits in 2014. 1 Of these children, most are cared for in community EDs (CEDs) closest to their homes that care for both adults and children.
2-4 CEDs often serve a smaller volume of pediatric patients, which, among other factors, is negatively associated with pediatric readiness as measured by the Emergency Medical Service for Children's (EMSC) weighted pediatric readiness score. 5 Addressing deficiencies in pediatric readiness supports ongoing efforts to improve the quality of patient care across the continuum of health care delivery. 6 As such, programs to identify barriers and inform pediatric specific improvement initiatives are ongoing at both local and national levels.
2,6-8 The perspectives of CED providers are needed to inform these initiatives.
In-situ simulations involve the presentation of a patient to an interdisciplinary team of frontline providers in their actual clinical work space using real equipment. These simulations can be used to train providers and teams (especially around low-frequency, high-stakes cases) and to probe systems for latent safety threats. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] Debriefings involve teams self-reflecting on the simulation experience and provoke participants to express their cognitive and emotional frames. [23] [24] [25] [26] As such, these discussions can be used to explore CED providers' perceptions of pediatric care in their ED, specifically probing their comfort with medical management, navigation of systems issues and resource limitations, and discovery of latent safety hazards. Additionally, debriefings can be used to explore providers' perspectives to inform possible solutions for encountered obstacles.
This study aims to explore interprofessional CED providers' perceptions of caring for pediatric patients. While each CED is unique, we hypothesized that survey data combined with qualitative analysis of a simulation primed debrief would offer new insights to guide pediatric improvement strategies tailored to CEDs.
METHODS

Study Design
We used a mixed-methods design 27 combining data from preparticipation surveys with the qualitative analysis of the debriefings. We anticipated the qualitative component to balance the underlying perceptions related to emergency pediatrics with "primed" reactions from a realistic in situ pediatric simulation. [28] [29] [30] Through semistructured open-ended questions related to pediatric care in their ED, participants were encouraged to share their perspectives on the group's comfort with the medical management, navigation of systems issues and resource limitations, and discovery of latent safety hazards (Data Supplement S1, available as supporting information in the online version of this paper, which is available at http://onlinelibrary.wiley.c om/doi/10.1111/acem.13509/full). Three blinded authors coded debriefing transcripts into themes through an inductive method derived from grounded theory. 31, 32 Our study team utilized the Standards for Reporting of Qualitative Research and the 32-item consolidated criteria for reporting qualitative research (COREQ) and consulted best practice guidelines from Choo and Ranney to generate and report our findings. 30, [32] [33] [34] This study was approved by the institutional review board of Brown University/Hasbro Children's Hospital. Study protocol was funded through a grant from the Agency for Healthcare Research and Quality with members of the authorship team receiving support from the R Baby Foundation.
Study Setting and Population
We report data from a statewide initiative from 2011 to 2014 that used in situ simulation, semistructured debriefing, and follow-up learning and planning sessions to address and assist in improving each participating CED's pediatric practices. Due to its size and the relative accessibility of its community hospitals, Rhode Island served as an ideal initial state for such an intervention. The state's health care network is comprised of one major children's hospital and nine community centers. The basic demographics and pediatric volumes of each CED are included in Table 1 .
Each simulation and debriefing occurred in the respective resuscitation bay inclusive of the full interdisciplinary team. Teams taking care of the simulated patients mirrored the actual staffing teams (composed of physicians, nurses, physician assistants, nurse practitioners, and technicians).
Study Protocol
A research team led by a pediatric emergency medicine physician solicited all state CEDs to participate. At the start of the session CED participants completed a presurvey of their attitudes and experience with emergency pediatric care. Thereafter, teams partook in a series of three infant and one child in situ simulations (upper airway obstruction from a foreign body, septic shock, febrile status epilepticus, and cardiopulmonary arrest from drowning). Immediately following completion of the four simulations a semistructured debriefing was facilitated by the same physician with expertise in this skill. 30 Transcripts were audio recorded and thence professionally transcribed. 30 
Measurements
Descriptive data were collected from each participating CED. Quantitative data from the preintervention surveys provided participants' demographics and selfreported pediatric training and experience. Likert scales were used to assess attitudes and comfort with pediatric emergency care. Qualitative analysis of the debriefing transcripts generated themes of challenges and potential solutions to CED's care of pediatric patients.
Data Analysis
Quantitative data analyses were performed with SPSS version 22.0. Preintervention questionnaire Likert scales were reported as medians with interquartile ranges. These data were then analyzed using bivariate analyses examining for differences by provider type and pediatric volume using the Kruskal-Wallis test.
A three-member team (MG, AHW, and AB) used Dedoose software (version 7.5.15; SocioCultural Research Consultants) for qualitative data analysis. 32 An inductive approach was first used through an initial round of independent open coding. 32 Next, we completed an iterative analysis process fine tuning our codebook as a group and then applying it to reach consensus on major themes, a practice derived from grounded theory. 31, 32, 35 The rest of the research team (BLE, LLB, MAA) participated by reviewing the generated themes ensuring that the analytic process was valid. 36 Finally, we synthesized findings from the quantitative and qualitative components looking for concordance and discordance. 29 
RESULTS
Demographics
From 2012 to 2013, seven of the nine CEDs in Rhode Island were enrolled. Data were analyzed from six CEDs as one visit had limited attendance and did not represent the full care team. Key characteristics of the 171 participants enrolled are provided in Table 2 . Notably, most providers were PALS trained (70%) although many (61%) experienced fewer than five pediatric resuscitations in their careers. Table 3 reports "attitudes and comfort with pediatric emergency care" as medians with interquartile ranges (IQRs) on a five-point Likert scale. Participants were "neutral" (3; IQR = 2-4) to "feeling comfortable taking care of acutely ill children" and "agreed" (4; IQR = 3-4) with "pediatric equipment is easy to locate in our ED," "our resuscitation bay is well-equipped for pediatric resuscitation," and "I am extremely stressed during a pediatric resuscitation."
Quantitative Results
Physicians and advanced practitioners reported greater agreement than their nursing colleagues in "receiving adequate training in the care of acutely ill children" (3.5 [IQR = 2.8-4] vs. 3 [IQR = 3-4]; p = 0.002). Further, the CED with the highest pediatric volume in the state reported greater "comfort taking care of acutely ill children" when compared to the other community hospitals involved in this work (4 [IQR = 3-4]; p < 0.001). Assessing survey responses by prior simulation experience, PALS certification status or years on the job did not reveal any significant differences.
Qualitative Results
Three major themes emerged as challenges to pediatric care in the CED: 1) knowledge and skills limitations due to event infrequency, 2) the emotional toll of caring for a sick child, and 3) acknowledgment of pediatric specific quality and safety deficits. As highlighted below, discussions of each perceived challenge naturally guided participants toward brainstorming potential mitigating solutions. The most common solution theme was the potential for partnering roles with local children's hospitals (Table 4) .
Knowledge and Skills Limitations Attributed to Event Infrequency. In response to the prompt, "What was challenging about that scenario?" the most common reply focused around the issue of infrequency of pediatric cases contributing to both an individual's and the team's lack of confidence in their abilities to care for critically ill children. This concept was further delineated into deficits in medical knowledge and procedural competencies attributed to low pediatric census and infrequent competency trainings (Table 4 , quotes 1.1.a-1.2.c). Additionally, participants noted that while proximity to a children's hospital was a potential contributor to event infrequency, as children were more likely to be directly transported to the major pediatric center, those working nearby major pediatric centers felt more comfortable collaborating with their local pediatric colleagues (Table 4 , quotes 1.3.a-1.3.c).
Frequently, participants offered solutions to the issue of pediatric emergency care infrequency. The prominent idea of forming professional partnerships with local children's hospitals to provide needs assessments and competency trainings through in situ simulation and other modalities were widely supported. This was favored over relying on current curricula that was deemed outdated or too infrequently delivered to provide adequate training. Additional ideas highlighting pediatric acute care telemedicine and patient follow-up processes were also postulated solutions to event infrequency (Table 4 , quotes 1.3.b-1.3.c). Further, working with the children's hospital to share and adapt cognitive aids and clinical care guidelines to the CED setting was yet another benefit anticipated to emerge from forming such partnerships.
The Emotional Toll of Caring for a Sick Child. A second major theme that participants viewed as challenging to their pediatric emergency care was how a sick child creates an emotional toll on providers that differs from adult practice. Similar to comments above, providers shared that infrequency of emergency pediatric cases, lack of familiarity with pediatric specific equipment, and lack of available cognitive resources made them more anxious during acute management and at times feel unsure of their decisions (Table 4 , quote 2.1.a). In addition, multiple providers spoke to the emotional challenge of caring for a sick child alongside nervous caregivers, creating additional stress in an already anxiety provoking situation (Table 4 , quotes 2.2.a-c).
Further, simply acknowledging the fact that their patient was an acutely ill child triggered shared reactions of emotional distress by our participants (Table 4 , quote 2.3.a). While any patient loss remains a sharp reminder of the gravity of our work, CED providers shared the concern that their typical coping strategies employed for adult critical care and loss often did not suffice when applied to pediatric cases (Table 4 , quote 2.3.b).
Equally as important to emphasize with respect to this "emotional toll," however, was that the CED participants were steadfast in their ability to lean on their internal colleagues as close-knit teammates to get through both the stressful acute resuscitation and the subsequent emotions endured (Table 4 , quotes 2.4.a-c).
In addition to relying on established colleagues, again the potential role of the local children's hospital emerged as a resource to help mitigate some of these emotional issues. Acknowledging that the coping mechanisms of a CED provider after a pediatric emergency may be less refined than their pediatric ED colleagues, CED providers brainstormed roles for pediatric ED personnel to assist in their emotional processing. Providing follow-up and feedback on pediatric transfer patients was highly desired and already an informal practice of many participants (Table 4 , quote 2.5.a). Additionally, asking a pediatric ED provider to participate in the debrief of an acute case with the referring CED team was suggested to have value for CED personnel to learn pediatric specific coping mechanisms.
Acknowledgment of Pediatric Specific Quality and Safety Deficits. Finally, there were multiple instances when the simulation identified gaps in pediatric specific quality and safety practices. Here CED providers recognized that infrequency of pediatric events was not a suitable explanation for the I am comfortable reporting a medical error or "near miss" 4 (4-4.5)
We have easy access to pediatric transport to a children's hospital 4 (4-5)
Our resuscitation bay is well equipped for pediatric resuscitations 4 (3- • Connect with local children's hospitals to provide in situ simulation and other training modalities to address pediatric competencies.
• Adapt children's hospital care protocols to the community setting.
• Update and centrally locate key pediatric cognitive aids.
• Create a culture of collaboration between the children's hospital and community hospital teams. • Specific to children, address how the reactions may be different for providers experiencing unique emotions after a pediatric resuscitation.
• Build upon the tightknit nature of the community hospital team.
• Use structured debriefings after pediatric cases that incorporates all team members. Address how a team functions differently when outside of their comfort zones.
• Create systems to connect referring providers with the local children's hospital to provide patient follow-up with positive and constructive feedback on their pediatric transfers.
The caregiver factor 2.2.a-"The families are feeling our anxiety." 2.2.b-"I've seen parents stand there stoically . . . and not say a word. I've seen others go the other way when they're actually becoming another patient for you." 2.2.c-"That last one was horrible for me when the family was not accepting that the child had expired."
The child factor 2.3.a-"I think it's just such an emotional impact with children. . .I really do. I think all of us feel that way." 2.3.b-". . .I've been thinking of that child with the child abuse head injuries."
The tightknit community team 2.4.a-"[A pediatric resuscitation] really brings our department together. We don't see it much so when we do, it really mobilizes the whole department." 2.4.b-"There were enough hands, enough equipment . . . we had two physicians as well as six nurses . . . the communication was working well." 2.4.c-"I think everyone here in the department works well together . . . it seems like a group that has been here a while." ". . . yeah we have that continuity."
The role of the local children's hospital 2.5.a-"What do you use as a resource [for follow-up] as a physician?" ". . . I call whoever is up in the ER at Hasbro, talk to them since they know what happened."
(Continued) quality and safety issues uncovered (Table 4 , quotes 3.1.a-b). Specific deficiencies that emerged focused around a need for enhanced protocols related to the triage process (e.g., appropriate patient weight in kilograms rather than pounds and the need for help identifying age specific abnormal vital signs), clinical care guidelines, and equipment stocking practices (Table 4 , quotes 3.2.a-d).
Nearly all participants shared concerns related to medication dosing safety, specifically focusing on their fear of weight-based dosing errors (Table 4 , quotes 3.3.a and b). Many facilities reconciled this concern through reliance on pharmacy personnel. However, lack of around the clock pharmacy coverage and variation in their physical presence during acute care forced many to acknowledge their current medication practices were ripe for error with children (Table 4 , quote 3.3.c).
Finally, the groups shared several stories on how they desired a safer and more child friendly clinical environment. In our debriefs, participants frequently shared pediatric-specific "near-miss" stories (Table 4 , quote 3.4.a) while others expressed the desire for increased child friendliness efforts to help with distraction during challenging examinations or procedures (Table 4 , quote 3.5.a).
The CED groups again brainstormed potential solutions to many of these uncovered pediatric-specific quality and safety deficits. Organically, participants derived the concept of a local CED "pediatric champion" or one who takes ownership for the responsibility of creating or carrying out pediatric-specific policies and procedures.
2 Further, strategizing with pharmacy • Designate individuals as pediatric champions to work with children's hospitals to create pediatric specific triage, transfer, clinical care, and equipment stocking policies and protocols.
• Create a reliable medication dosing safety mechanism with pharmacy personnel which does not rely on their physical presence for safe utilization.
• Raise funds or solicit donations for child friendly distraction tools and/or personnel. personnel to develop after-hours medication safety protocols was also commonly discussed. Finally, a partnering role with the local children's hospital surfaced again. CED providers thought that seeking outside expertise around pediatric specific quality and safety practices, as long as pediatric ED colleagues were willing to work to adapt their protocols to the CED setting, would be highly beneficial.
DISCUSSION
Through preintervention surveys and a deeper qualitative analysis of the debriefings from a series of simulation-primed experiences, we offer themes to help focus hypothesis generation for future pediatric-specific interventions as we collectively aim to improve CED pediatric care. Interventions through partnership with local children's hospitals may help address the challenges of pediatric event infrequency, the emotional toll of caring for children in the CED and CED pediatric quality and safety deficits (Figure 1) . These results foster a deeper understanding of CED training, teamwork, and systems of care, uncovering both benefits and potential shortcomings to consider as we aim to advance emergency care of pediatrics, regardless of where it is provided.
Of note, some of the qualitative themes that emerged contrasted participants' perceptions of pediatric readiness as demonstrated by the preparticipation survey. It seems that the simulation stimulus helped uncover aspects of pediatric readiness not previously considered by CED providers. This likely reflected a gap between their own perceived individual level of comfort and their system's true level of readiness for emergency pediatric care.
A prior publication focused on comparing differences in the care pediatric patients receive between pediatric only and pediatric/adult mixed EDs. This article noted that care can be quite heterogeneous with respect to adherence to clinical guidelines, in comfort with pediatric-specific equipment and medication dosing, in approaches and the composition of care teams and in the active use of cognitive aids and algorithms during acute care. 37 This work and that of others outline both advantages and potential limitations to pediatric acute care between settings. 13, 37, 38 To our knowledge, our approach and the themes derived is the first to focus specifically on interprofessional CED teams. This offered the ability for the CED to both identify their own challenges and, importantly, organically derive their own solutions increasing the likelihood of implementing meaningful and sustainable local change. 39, 40 As we look ahead, the most commonly derived "solution" to the aforementioned challenges facing the CED focused on novel partnering opportunities with local children hospitals. This partnership, built on mutual respect, could focus on advocating for pediatric care to be thought of as a continuum of care, similar to ongoing efforts to best address ischemic heart disease, stroke, and cardiac arrest by the American Heart Association and more familiar to our pediatric colleagues, how neonatal intensive care and pediatric trauma services are regionally organized. Figure 1 . Schematic for our study protocol, key results, and conclusions. CED = community ED.
41-43
Consistent with these models, our participants desired children's hospitals to play a central role in training, sharing, and adapting clinical care guidelines; consulting with CEDs to help with equipment stocking practices; and assisting in the development of robust quality improvement initiatives around pediatric triage, transfer, medication administration, and safety protocols.
Thus, the door has been opened by our CED colleagues for pediatric ED providers to create meaningful working partnerships. Our results suggest that focusing initially on relationship building may cultivate success in CED pediatric improvement efforts. This is consistent with published recommendations from EMSC, which promotes the model of connecting CEDs to pediatric centers through local "pediatric champions" who can liaise between the facilities to identify and implement local improvements.
2 However, it should be noted that a single champion may not be sufficient. The work needed to achieve sustainable improvements requires support from both CED and children's hospital administrators and academicians alike as it will take time and resources to achieve our shared mission of excellence in pediatric emergency care regardless of where it occurs. To this notion, one must acknowledge that many of the suggestions generated by CED providers, especially the strategies that involve partnering with local children's hospitals, may be logistically and or financially difficult to implement. To this issue, we again encourage readers to consider the themes identified in this study as a means to focus future hypothesis generation for meaningful interventions. Future work to improve pediatric emergency care across the continuum will require creative and innovative solutions to navigate these obstacles.
LIMITATIONS
This work has important limitations to review. First, Rhode Island is a small state with a pediatric health care infrastructure of one centrally located children's hospital. These favorable logistics may limit our report's generalizability to larger states with multiple children's hospitals or those where geographic restrictions may inhibit working partnerships with local children's hospitals. 4 CED providers were astute to this issue and called on technologies like telemedicine to address this barrier. Further, we were encouraged to recently learn of similar themes generated in the state of Wisconsin, supporting our work's generalizability. 44 Second, as is a standard limitation of qualitative work, our results and messages reflect the opinions of our protocol's participants. We are, however, confident that the themes generated through this work have validity as we analyzed several variable CEDs and interviewed a wide array of clinical providers. Third, the possibility exists that since the primary author (MPG) and simulation debrief facilitator (LLB) are both pediatric emergency medicine providers, our understanding of the thoughts and feelings expressed by the participants may be influenced by how we ourselves practice. We attempted to limit this bias by ensuring that LLB received proper training in debriefing, 45 had independent transcriptions of the debriefings, and included a blinded general emergency medicine provider (AHW) and a research assistant (AB) in the qualitative analysis. Unfortunately, we did not have a registered nurse on our research team, which may have influenced our transcript coding. Finally, it is important to mention that perceptions of care delivered during simulation versus actual patient care may differ as one can never fully replicate the real patient experience.
CONCLUSIONS
Interprofessional community ED providers perceived pediatric knowledge and skill limitations due to event infrequency, reported a unique emotional toll when caring for sick children and identified quality and safety deficits related to their community ED's care of pediatric patients. This information should be used to guide the development of community ED pediatric improvement strategies. As a potential solution, our participants proposed thoughtful partnering opportunities with local children's hospitals to collaboratively work toward the aim of improving national pediatric readiness.
